INTRODUCTION

38
The bacterium Bacillus thuringiensis (Bt) is one of the grand successes in microbial pest control reflected by the division into the current six species (6).
50
The bacterium B. thuringiensis subsp. israelensis (Bti) produces toxins active against 51 nematoceran larvae and has been widely used for biocontrol of mosquitoes and black flies (3). Bti 52 was described in 1976 (7) and has been shown to have a worldwide distribution. It is generally 53 found in soil, but has also been isolated from insects, plants and mushroom compost (8, 9). Bti-54 based biocontrol products are mainly used in inundation biological control, where due to the 55 quickly reduced activity of the crystal toxins (10) and because they are only formed during 56 sporulation, the product needs to be re-applied in order to keep the abundance of larvae below a 57 critical level. 
94
After 24h at 30°C, plates were checked for absence of B. cereus group like colonies (rugose, ice-
95
crystal like appearance and a diameter >1 mm).
96
Bacterial strains
97
A collection of 68 Bacillus strains was established ( with Welch approximation to the degrees of freedom was applied, using the "stats" package of without soil DNA extracts were tested for statistical differences by applying parametrical tests using the function "pairwiset. DNA extract added to the PCR was 3.65 times higher from soil WM1 than from soil FS1.
297
Extracts from soils FS2 and WM3 gave low, though significant, inhibition already with addition 298 of 5 ng of soil DNA (Figure 2 ). PCR inhibition increased with 10 ng and was significant for all 299 samples except WM1. Adding more than 10 ng soil DNA, all extracts caused inhibition. indicates the affiliation of these strains to subsp. israelensis.
350
Two of the Bti strains in the collection were not amplified with the Bti-targeting primers.
351
However, these two strains were not amplified when using Bti primers targeting the Bti specific 352 cry4Aa and cry4Ba genes (17) located on the plasmid either ( specificity of the new primers into question.
355
In PCR amplifications using the soil DNA-extracts, the Bcg-and Bti-primers generated finding can partly be explained by random sequencing errors, which cannot be avoided and need
366
to be taken into account.
367
Extraction, PCR efficiencies and potential PCR inhibition
The moderate but significant effects of soil extract addition on the plasmid standard curves 369 confirm that co-extracted compounds such as humic acids can inhibit PCR amplification (34).
370
This effect was also evident when mixing a fixed amount of plasmid with different amounts of 371 soil DNA extracts (Figure 2 ). Potential inhibition varied among the soils, but it may also depend 372 on the DNA extraction protocol used (34). Generally, for soil extracts containing low target 373 concentrations, it is often an advantage to increase the amount of DNA in order to increase the 374 target concentration and lower the detection limit. In the present study, however, increasing the 375 amount of extract, the risk for PCR inhibition due to co-extracted substances will also increase.
376
Efficient DNA recovery from bacterial material such as spores in soil is also essential for reliable
377
PCR-based quantification. In one study, the recovery of B. cereus DNA from soil spiked with B. 
384
In conclusion, the tests of specificity, sensitivity as well as DNA recovery of this study reveal 385 that the new cultivation-independent method gives specific and efficient determination of deviation from the control (*: P < 0.05, **: P < 0.01, and ***: P < 0.001). 
